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^ RE-MEMSl- ol-g-t!" 3^>-^ ^^Ei ^^^<^ ^^S., ^] 1 

^ n^-ir ^^^^ ^ T^slf^^ £-^*H '^I'H^iS ^.5^:^11- ^A^^i-ji, n ^:^d\] ±^o] 2 ^ 

^^^^ ^ ^^^^ ^ 1 ^ ^1 2 3lllEi^ 

^ 9X^^, "E-^^-^r ^^l-g-tb ^^Bl ^^<^lAio^ ^z]-o:i 0^3^^^ 

^ cV^>S ol^V CMP ^^^^ ^ ^^"1. ^71-^11- ^7H>^1 ^fe £ 

^ -g-o«^ <^l-§-*H ^^>^ ^J^^ c]^ ^-^^m ^ ^£^1 ^ 

£ 2e 

RE-MEMS. 3^}^ ^^Ei. 
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^^^] ^^^^ "J"^ {Method of forming an inductor in a semiconductor 

device} 

:£ 1(a) S. l(c)^ f^Efls^ ^T]-^ oi^E^ ^^^>7l ^A-^ 

4i^>^ ^^S.. 

S. 2(a) ^fl^l :£ 2(e)^ ^ ^'^<H] 4€r ^£^1 «o^^^ ^^^l-7l ^ 

tfl ^A^^ o.^ -E-^^ltb ^^>^ 

21 : w>£^l 7]^ 22 : 1 
23 : ^1 1 ^e)# 24 : ^] 2 
25 : ;*fl 2 ^Hlf^ 
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<7> ^ ^£^1 ^^>o^ ol^B] «J-^o11 ^-^S., 1 afl 

^ ^£^1 ^^>^ 91^^] 1>1-^<^1 

51-sl-JI ^^^^^Ic]-. ^£^]7> 20^-]]7]o] ^JL ^ MEMSCMicro 

ElectroMechanical System) 7]^-& 21^7] ^Ji -f-^l ^ a^t^^^/o)^ ^<^>-^ ^-^^ 
71^5. ^cf. MEMSfe i^V'^l^s ^l^^J. ^><^13^ T^^, o>olas Dil^VHS-Hi -^.^ 

S ^-§-5]!^, Al>,E^oluf ^dtl^ ^^717^1^ ^°ls:>Jl. ^7l/7l7j] ^7.}^ 

^ ■%'0\S. ^S^^c]-. MEMS ai^l-7> ^^31-^ '^^<Hl^i^ 7l^fil ^flHS. (macro) 

^^Tfl fl-^om- ^£|7> ZLCflS. ^-g-5]^l 7]^^ >a-Al^ -1^^ AflS.^ 7fl'^om. 

^el7> 7V^^>cf. 
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olpl ^xltb W>sq- ^o] 20^7]o\]^ 7l^^^ ^o>o:| ^V^o] ol^ol^x]i?V 

^Ml i^^cf. cfAl-g-sfl 7l#7le] ^^(fusion)ol sjo^ Afls-g: 7l#^ ^^J^l^jji. cl^o] 7l# 
nVo^ ^v^o] oi-^ei- oi^af JlB^^ ^i:^!^^^^ 7l^^^^ A^^Ml ojelt!: 

A-^^ MEMS 7l^^ ^;^}^7l ^oXtiViE^l, c]^#eflol «-o]:), 7] Tfl ^o]:, ziB^Jl 

^ a.o>^ lal-ol^ «.o>o^ 71^0] 0:1^0^^ oi:^ ^l^^*?! 7] # (Human-F i iedly Techno logy) 
S 21^-fl7l ^><^^^ A^l- o]^^ MEMS* ^ii^srl-^ ^^^±S., 

9]^^, -^^^^n, ^5^^^. 7]n^d^]'§-n, 7]#oi ^^sjo^ 7^^^ 

SlJl ^slZL, MEMS^ ^^^0.5. 71^)2^ ^7]/:^7^^ 7>:5l ^^1 

^7floil^ ^^^/5F«h2^/-^^]^/>c§§^^ ^^^^ 7M713E a^. MEMS^ tiVS^l 

^ t^i^Bflol ^^oil e-Tl* ^o] ^^s^^ 7]^S. ZL 3.7]^ mm ^Ji nm ols:]-^ 

^ojc^-. P>oi5Ls 7]-^^ t.>oias ^o^^ -^A]^!-^ 7l7jla] ^^sq- q-^^ 7l7fl ^^l^^ 

-b -g-^] 7]-^^ (bulk micro machining), 5.^ 7l-g-i^ (surface micro machining), n^^i^io] q-o^ 
3:^>^ LIGA(Lithographic Galvanotoming, Adtorming)(A>^ , 91^^. ^7l£ 

^, ^^'^)^<^1 9X^. MEMS 7l^^ ^^7l#olj7, o]^ o]^ A] (System on Chip: 
SoC)^ -i-^j-^ ^IrcH A];^^ ^^^s^m ^<^1 <5>\d €-el-<5l<aB7]- ^^tb ^#el?fl<^l 

^(application)* ^^^fjl, ^7\] t^^^'^ ^dt^l 7l#-i-* ^^^1?^ 

q-7>7]l s)ol. T^^^^ 7l## ^^A]^ ^£ o;t:il -'"Voll-dife cycle)<>l ^"^l-^l^ 

°lefl^ ^1^ :^f-<Hl ^^^1 i:fl^^ ^ 9X7]] slSitq-. oje^^ 7l# 7fl^^^ ^l^^fl-a-^o] 
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IP ^7l-^cfj7 ^\^^, xi\^o] :^o_ iBMo] 7>^ ^Vji Si 

^13^, Univ. of Califormnia^ Texas Instrument7> H ^1- cc|-e.j7 oj,^ cfl-f-^^ 
^1^. 'U^, ^''^o] 70% o]^^ ojcf. 

MEMS 7]^^ rfoJ:^V 7]^o^ -i-^o^]Ai Ul^£]^ 7l#oljl, ipy} ^^^o] ^<^o]s.S..^ 

7}^<^ ^}^9] <^^sq- ^^7} ^^^^olcf. 1991\i^&| 10id-g-<lV 250^<ffl^ ^o.^ 

=^B1<H HSU^* ^l^^jl, ^l^<Hl>»-ife 10<^\i^^Bl 

(NSF)<^1H MEMS '^^^ ^-i-^^>l- 

nfl^ Djsl- 5000^1:<^l^i 2'^^^}^]^ ^wl* MEMS 7l# 7M<^1 ^^V^Vji ^t^f. cf^J=t!: 
MEMS ^<^>^ RF-MEMS 3^1-^ 91^^] 7]^^ MEMS 7l#^ ol^^b c1w>ol>i ^-§-ofl 

7>^ ^^-g-sJ-71- ^o>^ ^>ao] ^^5]jL Sic]-. 

^o]^^ n^^^'^A nJ-el-A^ Al:^V4 ^J-^o)] ^ofla]-;^! :g.AlwJ-^o^ 

7> ^cfls]jl SiJl. -¥-^o]:^^Al «.o>^ oleitt 7>^J- ^^tt ^<^>S ^^tb ^^<^1 

9X^. ^^-i-^^ t^-ei-A^ jL^s). ^v^o] ^^*>7fl ^^s:> 

^ 7:^S., ±7\- ^ SlS-S] ^^71- #cfl5lJL ole^ltl: ^1:^ ^^^7} ^^^-Hl^i a)- 

-§-Sla^ RF(Radio Frequency) ^ ICS ^4. 

CMOS^ ^e^e ol-g-^ 'a-li^y ^^^^^ ^£^15.^1 7>^ 7l#oi ^;5i^ofl 

4el-^i #^ ^Ji i;^><5m-. ^e)^^ 7ltiVo.^ ^>s.s- ^ 7fl^^ ^^7] 

9X^. Bi-aiOS^ wl-<^ll-ef(Bipolar) ±^}si\- CMOS ±.^1% 7]%^c\] ^X\o{[ 
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^jos. \3}o]s.^ 711^1- ^Ej^oii^:| siGe ^H^S. AV-g-^V^ uyoi^el-sq. CMOS ^^>5^ ^J-^ 
'S:^ n=- 9X^ ^^}7]^S.^^ ^ ^S.^] 7]^o\] SiGe 7]^^ ci^l-o^ Jl7l^ 

<i3> RF IC<H1 ^el^ CMOS 7]^^ ^^sr>7l ^tb dii;^>7> ^iciE-loirf. ziaiq-, 

tq-= S-^l (standard logic) oj-g-sflAl^ rF iC^llAi A^s]^ QCQuality Factor: ^^S.) 

» '^-8: ^ ^-Br ^^£1- ^^*>7l Hfl^oilA^ ^^5=1^ 71^3^-1*^- 

^ #'^1^ 7l:^o.^ #*>fe stf>^ ^i^Ceddy current) 1J ^^1 ^^(displacement 

current)^ #oi<^> tt^, <el^ElS A>-§-5l^ ^^2] S.^ 'E■^<=^]^^ ^-§- 

^1=1-. :£th. ^S^-^S. A>z^-^:a.nf^ ^^ ^2.7} ^El*>Jl. tifl>ei 7J:^^ -B- 

s^^Vji, "y^E^si ^Aj-i: tii^:)^^ ^o] -B-s^^l-^. ^^B^o^ f^^y-i- u]^^^^ 

1-^ 1/3 ^^:£7> ^^d^vcfji ^^^7^ 9X^. <y^Eii- ^>^^V7i ^ 

at!-, ^^E^^ ^(turn)^7> ^o>;goll rej-s]- ol^S^li^^ ^7l-5];^l^ «>1:!=^ o]^^2] ^ 

^^(:a.-s- 5.5) <:>l>a-<^lAi^ ^*1B^ ^di^tq-. ^, ^7H1 ^7i-^:ai:f 

7l'^J ^Hl-^ 7lAj 7ll3lflAl^i7]- #7l-£]<H ^^£7> ^^*>^ ^<=>]^. 5# ^1 ^^^^ CMOS ^ 

^^<^lAi ^^f^* ^f^^H ^^Ei ^il)-^ #<^A^ f^7>Al^ ^£ OXZ^, O] 7\^^ O] 

RF 2)S.<^lAi A>^5)^ ^^€i(~10nH °1^)^ ^= p^d) 37] n] 
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#<^1^ 9m^]^ ^l-7]^J-(magnetic field)<^l ^^^] of^l-^i ^l^^o)] 

^1- ^^(eddy current)^]- <?I^E^sq- 7]:^ A}o]d\] ^^^t}^ y]^^ ^^-^ 7]^ 

^^1 ^^(displacement current )7> ^^^^ «]-S.^Hl>H 

^V-S-s]^ GaAs 7]^^ 7]^ 7]-^]^ ^i^^l-Cresistivity)*^! (semi-insulating) 7] 

SlS.(digital circuit)5i1- RF 2)S.(circuit)7> ^^*>7l o]^^ ^%c>l ^^^5^ n^S. 9X^. 
^ 7]^^-^ «J-<?>o.5.^ ^e]^ 71^0114 SOKSilicon-On-Insultor) 

^7} ^^1^ IGHz ol.^V6flAlo^ Jl^3S\. tfl ^ oil 71^1 Jl3)-7> :^O.S ^-B^-^idt^C-ll , o] ^ 

SOI ^ll<^l3ilol]Ai^ n]]^ -arSj-^-^l -^711 7> 2000 -5000 A 7] nfl^oil Jl^s)- cfl^;?}^! 

^s^(isolation)Al7l7l ^Sfl ^A^b ^^J-bv ^Tfl^i:^ ^ofl 7l<yt}-^-. ^ N-^^ ^l-g-tt 

7>:e.^o1 jl2)-^o1x1i?>, x\^^^ efligo^ ^^1- ^^^^]7]^] ^^\JL ^cf. ne^ji, ^ 
^ A>-§-^H ^e^^ y]^^^ y]^9 ^^^-1 71^5 7fl3flAi^>h* ^<^]y]^, ^ 

SE^V, oi^E^ oVaflofl ii2l-g::£^(ground layer)^ 7mui)-o] tII-^* x>^^]-^ «o^^ 

^ PSG(patterned ground shield)2l-iL tb^f. PSG# <^l-§-tF zl£}-^:E.^uJ)-o^ 7] 

^flSfl^lli^^Sl ^^^^ #7>S. <?lt}: ^^^7> ^±.t}jl ^1-:iie>7fl ^Cf^ ^ 
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<15> Hfl^a >i3i]lol^» ^i:2l-3:l-o^o> tttf. <^1» "a^^^ ^ 

<i7> /fl^, 7>^t!: ^Ji Hfl^^ 1^^. ^. ^-I^J-^ 

o> x^^^ ^^]^ <el'3^Bl i^^s] ^7>1- -H-^*>^ o]^ 7)^5 ^flsflAl 

<i8> v|l;5^1|, •^^(hollow)s] <?1^B17> <^1» ^^(eddy current) 

jL^C^il^Blw 7l#^)# ^ oj.^] nfl^ofl i^;g(inner diameter)ol ^■$] 

<19> rf^^. ^^^7> ^7l-s:>^ ^^E-l^ ^7>^>J1 JLuI1-7> ^7H>0^ 7] 

<20> o]5l^ A^s. 0)5!] oil 1=1 5^1-^ (decoupling) ^^^ojl <y^E-l ^V^ofl H^^l* -y-^a 



oi^B] ^A^ £ 1(a) vfl^l £ l(c)l- ol^^H ^'^^V^ 

<22> S. 1(a) ^^1 £ l(c)^ ^Hfl3l ^7}o] olc^el ;^1^ Hj-i^^ ^^*>7l ^A^ 

^O-S. S.A]^ ^^ioli:^. 
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:£ 1(a)* ^2:^>^. ^2:7> ^^^^ tiVS^l 71^(11) ^^f-ofl #:?V ^<?1^(12)^ 

^-^^W. ^'?1^(12)2] cg^^ ^S.^] 71:^(11)51 

£ Kb)* %^^^>Ta. ^^1 ^2: ^^<^1 n]-^m-(13) ^ ^1^#(14)# ^^^tb ^ H 

^^17> nll^S]£S. ^7l£^^^ ^e^f^(15)# ^^^tbcf. olml, ^7l£^^^ 

£ l(c)^ CMP ^el^(15), ^l:^f'(14) ^ «J-^m(13)^ ^T3>^^ 



<26> ^71 sq. ^^o.^ ^^^^U] 1=1"§-^ ^^1^* ^^^5^>7ll 

<27> aJ^, ^^^^-g: 2-3im o]^o] ^7^]S. ^^JSl^cfl, c>1^7ll ^^711 ^^^^ ^<?i^* 

<28> l-^fl, ^7flSl ^el WflAl ^^ofl ai-g-<sr>ji ^7l£^ ol-g.^ 

7> Dfl-f ^o] 1-<H7H, -i-z]- #^(conformal filling)^S. 91^ <^^^ ^''^J-^^fl ^ JS. 
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^ 1^^^ ^;^Jo^ 1 Bfl^^ ^A^tl: ^ ol-g-tl: ^e^^^S. 

<^1<^7^ tie^^ll- ^^^^>^. n >a-¥-<Hl ^1 2 ^^f- 3il|^^ ^A^tb ^ £^ 

^ ^B]#o.s. <?I^E^» ^^^tb ^ ^1 1 ^ ^1 2 n^-^ ^]7]^-<^ RE-MEMS* 0]-%.^ 3 

^^E^# ^^V^ ^^J* ^^^'^l^i^ ^^1-^ ^3i^^ 

^4*>Jl, €■ ^^VS. <?lt!: CMP ^ 9X^ ^£^1 ^^>^ -y^Bl «J- 



^ ^^1 ^£^1 ib;^!-^ <?l^Ei ^^o^ ^^7]- ^^^^ ai- 

^^12 3L^*]-<^ ol^^H^ ^^-2-^ tbi=f. 
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^ ^^'^^ ^^1 <^1'^1 ^S.^] ^7\9] <^^B\ di^^^ ^2i7} 

^B^^^>^ ^^l^q-, ^^1 ^^<^] ^] 1 ^^^^ ^ ^pH>^ ^^15*)-, ^^1 ^ 

^ ^-¥-<Hl ^1 2 ^^^^ ^^^^V ^ >a-7l 1 ^ 1 ^yr^t^mf^^ -^^o] 



£ 2(a) ifl^l £ 2(e)fe ^ ^^<^1 tcj-s. Rp-MEMSl- <^l-g-tb S^V^ "?l^Bl >M 

i 2(a)# #^^>^, 4x^2^ <^]#1:<H CMOS ^^}7} ^^^] 71:^(21) 

^1 1 ^^f^(22)-i: ^^^tl-cl-. ZL5]J7, 71^(21)^ "^"^o] i ^ 

^#(22)* ^^]^^^. <^7]^^, >ll 1 ^#^^(22)^ o]^ ^A^^ ^5:|^3i|.o^ Al^^ A^z]- 

M^(Ni). 3.^^(Co), E^Ef-^(Ti), <y:^ol^(Al), ej>,^(w) ^ li:l-#(Ta)* <^l-§-^ ^ 
. t!:^, ^1 1 ^^#(22)^ £^ iJ-'g^ ol-S-*><^ ^-^^^mtfl, CMOS di^V^]- ^^B^ 

^ ^^^1, <^l«o1 100 A -500^31 ^^^tbcf. 

-£ 2(b)# ^^1 ^-^<^1 ^7l£^^ ^^«fl S^'g^ ol-§-3:H ^1 1 

^e1#(23)# ^A^^ ^ CMP "S-^O^S. ^] l ^5^^(23)* ^^^V^^t^-. ojofl o^gfl qjqs ::L;<>21- <?! 
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A}o]d\] 6\]o]7^ ^e^xKairgap bridge)7> <^7]^] , 1 ^e1#(23)^ ^^^^\y] 

£^ ^^^^ -H^efl^i (suppressor), ^^^i ell <^lBi( accelerator ) ^ eMe-K level er)-i-^ 

A^^o^ ^7Hl7> ^^^^ £^ -g-^-fl^ ^7l£^i^^ H2S04^ CuS047> 

1:99-99:1^ -g-'2«ofl ^7V;^l7> ^7l-5l;^l £^ -g-o«# AV^^j-o^ ^^l^cf. 

tb^, oM HC1£ ^.j-g-sl^cl], HCl^ l-lOOOppm-^S -^^lt!:i=f. zie]^, ^7>;Hl7V ^7> 

51:^1 £^ -§-<2H^ ^l-§-^ ^7l£#'^^ = (forward) DC ^>i-slt3l^ 

(pulse-reverse) ^^(pulse) <^l-g-^ ^ SZ-^^ , "J-^-i-^ ^^^^1 

£^ '^l-S-^ ^ 9X^. <^l-g-^H ^1 1 ^5^#(23)# ^-^J^ 

#Bl^ ^ (activation agent)!- ^7H>^ ^^o] ^7>^ ^£ 

<37> £ 2(c)» ^S^V^, ^^1 ^-^<^1 ^1 2 ^^#(24)# ^^^^nf. ^7]>^^ , ^1 2 

^(24)^ Jl^^■c^ ^1 1 ^^^^(22)21- v}%7}7]S. ^^ 

^ ^^^^ M-Hl-a^jl ^E^l- £^ ^^^^^ ^ 2.€- <^llrl:CH 

(Ni), 3.^^^(Co). E^Ei-^di), (AO, e^^^(W) ^ ^^#(Ta)^ <^l-g-*V<^ ^^^tb^f 

. ZLelJl, ^*>^ ^^E.-]^ ^^^^<=>il 4el- *>^^ ^1 1 ^^#(22) ^ ^1 1 ^5l#(23)Sl 
7> ^1 2 ^^#(24)^ sllEi^t!:i=f. 

<38> S. 2(d)« #S^>^. ^^1 ^1-^<H1 ^7l£^i^ ^^«|] S^"^^ ol-g-^V^ ^1 2 

^el#(25)^ ^^^tl: ^ CMP ^^-2.^ 2 ^slf'(25)^ ^^V^c^-. y^] 2 ^Blf^(25)^ 1 
^Bl^(23)^ ^^^^ nflsV 

<39> £ 2(e)l- ^2it}^, ;^ll 1 ^ 2 ^#f^(22 ^ 24)* ^iT^s^Vo^ RF-MEMS 3^}^ ^^9] 

^^Ei» ^^^tl-c^-. o]u}l, ^1 1 ^ 2 ^^^(22 ^ 24)* :^]7]t}7] ol^ofl o^^^^ 
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^A]5:>^c-ll, o^^^ ^^^^ so-soot:^ ^£<^1>H 
, ^± i^J 7>>i ^^7loilA-l 



%^ <^^>: 2003/11/20 



^7lo)lA^ W-Sl^lM- ^-^^^>fe l-^i^ ^e1* ol-§-§>o^o.i4, ^^^^1^^ o] 

-g-^ ^£ Sicf. v^^^ ^ ^A] RF-MEMSl- 3^}^ ^^b]* ^^^^^ "^'^^ 

^1^1s>5^0.ul-^ 3^}^o] o].^^ cf^ ololEi ^^7]. ^-g-£]^ RF-CMOS ^;^H1S ^-g-^tf. H «o> 
3^1-€ ^^B) ^SoflA^ 6\]o] ^^^«>^ «J-^<il RF-CMOS 

Aj-^^ ;y-ol ^ ^t^ofl o]^].^ 4.^0^ I ^A^^ 

<^l^t]: ^el#-^S. o)lol7^ -as]^l» ZL ^^^] ;H1 2 sfl^^ ^^^^V 

RE-MEMS» ol-g-tb 3^>€ ^^B-ll- ^A^^o.s.>«| ^a}- ^ Ajj^^ ^^^0] ^^§^0^ 

^^^^m ^ ^^>^ <^l-§-t!- ^^Bi ^-^^ ^^<Hl>^i2] AlZ|-o^ 

^^^>J1, e ^:^>^ 91^ CMP ^^S] o^B] o.^ ^ 0^0.0^^ ^7^11- ^7V*V^1 £ 



20-14 



1020030049463 '^^V: 2003/11/20 

11 

^S7> ^^j^ tiVS^l 7l:sa: >^1-^o11 >11 1 ^^^t!: ^ ^^7] 7l:&^ 

« 

2] 

^1 1 -^71 1 ^ ^1 2 ^^^^ i^^(Ni), S^B(Co). E^El-^CTi), <^ 

31 
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[^^^J- 4] 

^1 1 ^^^i, ^1 1 ^ ^1 2 ^elf^^ ^i^efl^iC suppressor), ^^le-] s11o]e-1 
(accelerator) SE^ efl'ieKleveler)-f-fi1 ^7^171- ^^^^ £^ -g-^# oj-g- 

£^ ^^-2-5. ^^^^>^ ^^-^S ^£^1 4i:^>^ ^^E] 

5] 

^1 3 *J-<^1 ^7l£.#'^^ H2S04^ CuS047> 1:99 ^fl^l 99:1^ ^]-^S. 

6] 

^1 3 «J-<^1 ^^^i, ^71 ^7l£^^^ HCl^ 1 ifl^l lOOOppm^ -B-^l*><^ -^^l^V 

^ ^^-^^ *m 

71 

-E.(forward) DC ^i-el wl>i(pulse-reverse) ^:ii(pulse) ^l-g-s^V^lM-, 

^^t!" cf^^l £^ ^J-'^* ^^1*>^ ^^1-^^ tiVS^l ^^>^ 
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8] 

i^*>o^ ^A]^>^ ^^-9.3- :^^>^ ^^B] ^>^j 

91 

^1 1 9X'=>]^^, ^^7] ^1 1 ^ ^1 2 ^171^>71 ol^oi] o^^^ ^^^^ ^x\t\- 

^ i^^>^ ^^-^s. ^^}^ ^^B] 

I^^^J- 10] 

^1 9 9X<^^^, <^'d^ 50 i^^l 500 1^ vfl^l 5^1 ^^<e> 

11] 

^^S] ^^7} ^^^^ tiVjE^l 7]:^ ^1 1 ^^^^ ^ ^7] 7]:&S1 

^^1 ^o^^oll 2 ^^^^b 4^ ^1-71 ^1 1 ^ ^V7l ^] 1 '^^cl^^ 
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[£ 2dl 
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